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In August 1959, the President directed the 
Secretary of Health, Education, and Welfare 
to intensify Departmental activities in the field 
of radiological health. The Department was 
assigned responsibility within the Executive 
Branch for the collation, analysis and interpre- 
tation of data on environmental radiation 
levels. The Department delegated this respon- 
sibility to the Division of Radiological Health, 
Public Health Service. 


Radiological Health Data is published by the 
Public Health Service on a monthly basis. 
Data are provided to the Division of Radiologi- 
cal Health by other Federal agencies, State 
health departments, and foreign governments. 
Except where material is directly quoted or 
otherwise credited, summaries and abstracts 
are prepared by the Radiological Health Data 
and Reports Staff, Division of Radiological 
Health. The reports are reviewed by a Board 
of Editorial Advisors with representatives from 
the following Federal agencies: 


Department of Health, Education, and 
Welfare 

Atomic Energy Commission 

Department of Defense 

Department of Agriculture 

Department of Commerce 


For further information on any subject re- 
ported in this issue, readers are referred to the 
contributors indicated in the headings of the 
articles. 





For personal and extra subscriptions to 
Radiological Health Data, use the handy order 
form on inside back cover, 
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ADVANCE REPORT 


Public Health Service 
Che Public Health Service Pasteurized Milk Network June monthly tabulations for 61 


stations show an average iodine—131 concentration of 30 yuc/liter. During March and April th 
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The di | ynation l! volved were those of September 15, 1961: March 5, 1962; April 14, 1962: and Mai nN 
9, 1962. Barely detectable releases of radioactivity off-site occurred after a few other detonations. N 
All of the off-site radiation levels have been within limits in use at the Nevada Test Site for ? rm 
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In accordance with established procedures for reporting data on environmental radioactivit A 
lata on the first two releases have been published in Radiological Health Data (issues of Novem- 
ber 1961 and May 1962). Collection and collation of data on the other releases of radioactivity 
are continuing, and the results will be published in later issues of Radiological Health Data. 

Food and Drug Administration | 

The resumption of nuclear weapons testing in the atmosphere on September 1, 1961, is nov 


reflected in recently received Food and Drug Administration reports of increased strontium—90 ' 


| 

concentrations in selected raw foods when measured against pre-test surveillance data gathere: 

in 1960 and 1961. Six Southeaste1 amples of lettuce assayed 54 pyec/kg (range 19-178), and 5 
Pacific samples assayed 56 pye/kg (range 64-126) after September 15, 1961, while 19 countr P 
wide samples assayed 1.8 puc/kg (range 0.3-4.3) prior to the above date. Eight Middle Atlant ] | 
! 3 of nach as ed 24 ke (2 re 7-34), and 5 Pacific and Southwest samples assays , 
SO gy ng 167) ait ~ n r 15, 1961, while 22 country-wide samples assayed 5.5 f 
(range 2.7-—9.2) pi » thi ve date 
Editor’s note: The « rmatic liminary and subject to further confirmation. 
It é i} Iv LZe ( [ data . h itted 'O the Radiation Surv Jlanec Cente f Divist ' Oo} } k 
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SECTION IL—AIR AND PRECIPITATION 


Radiation Surveillance Network 
April 1962 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Sur- 
veillance Network (RSN) was established in 
1956 in cooperation with the Atomic Energy 
Commission to provide a means of promptly 
determining increases in levels of radioactivity 
in air and precipitation due to fallout from 
nuclear weapons tests. Prior to September 
1961, the Network consisted of 45 stations. 
Following the September 1961 resumption of 
nuclear weapons testing by the U.S.S.R., the 
Network was expanded over a period of several 
months to 70 stations (see figure 1). 


A ir 


Measurements of gross beta activity of par- 
ticulates in surface air are taken because they 
provide one of the earliest and most sensitive 
indications of increases of activity in the en- 
vironment and thus act as an “alert” system. 
A direct evaluation of biological effects is not 
possible from these data alone. 

Daily 24-hour air samples are collected by 
a high volume air sampler with a carbon- 
loaded cellulose dust filter. Field measurements 
with a portable survey meter enable the sta- 
tion operator to estimate the amount of beta 
activity of particulates in air at the station five 
hours afer collection by comparison with a 
known radioactive source. Each operator then 
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reports his field estimate by telephone to the 
Division of Radiological Health Radiation Sur- 
veillance Center in Washington, D. C. to pro- 
vide a daily national alert report. The filters 
are then forwarded to the central laboratory 
of the Radiation Surveillance Network for a 
more refined measurement using a thin-window 
gas flow proportional counter. Samples are 
counted 3 days after collection and re-counted 
7 days later. The Way-Wigner formula (At'* — 
constant) is employed to extrapolate to the 
time of collection. 

The average fission-product beta concentra- 
tions in surface air during April 1962 are 
tabulated in table 1 and presented by means of 
isoconcentration contours in figure 1. 


Precipitation 


Continuous sampling for total precipitation 
is conducted at each station on a daily basis 
using funnels having collection areas of 0.4 
Square meter (m*). One-half liter of the col- 
lected precipitation is evaporated to dryness, 
and the residue is forwarded to the laboratory 
to be counted by the same method used for 
analyzing the air samples. The April 1962 
averages of gross beta activity in precipitation, 
expressed in micromicrocuries per liter (unc/ 
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RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS AND AVERAGE FISSION 


PRODUCT BETA CONCENTRATIONS IN AIR (x#ee/m’*), APRIL 1962 


liter) and micromicrocuries per square meter 
(uue/m?), are presented in table 2. 

When the gross beta concentration of a given 
daily precipitation sample is too low for re- 
liable measurement, an activity (yuc/m*) cal- 
culated from the minimum level of detection is 
included in the monthly summation of activity. 
Placement of a “less than” sign (<) with an 
average value indicates that the sum of the 
less than values contributing to the average 
is 10 percent or more of the total so that the 
true average is considered significantly less 
than the number shown. 

Profiles 

A chronological profile for each RSN sam- 
pling station showing the fission product beta 
monthly average concentrations for the period 
from April 1956 to December 1960 was pub- 
lished in the July 1961 RHD. Beginning with 
this issue, up-to-date profiles for a group of 
RSN stations will be presented each month, 
thus allowing complete network coverage each 
vear. 
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The format of the profile has been changed 
considerably from the previous presentation. 
A cube-root scale was selected for the beta 
concentrations for several reasons. It allows 
representation of both low and high concentra- 
tions on one scale of limited size. The zero is 
retained (it is not in a log scale) and serves 
as a fixed datum. Higher levels are given 
more emphasis than with a log scale and the 
lower levels are given more detail than with 
a linear scale. Finally, the cube root scale pro- 
vides a visual concept of the magnitude of beta 
concentrations as illustrated in the legend of 
figure 2. 

Because the monthly detail of the profile up 
through December 1960 has been published, the 
new profiles will include such detail for 1961 
and 1962 but will show only yearly averages 
for the years preceding 1961. In some cases the 
calendar year average is based on only a por- 
tion of the year. This is represented by the 
length and position of the dashed yearly- 
average line. 
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FIGURE 2.—YEARLY PROFILES OF BETA ACTIVITY IN AIR, RADIATION SURVEILLANCE NETWORK, 
1956-APRIL 1962 
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Surface Air Radon, Thoron, and Fission Product 
Gross Beta Concentrations At Cincinnati, Ohio 
March 26—April 20, 1962 


Division of Radiological Health, Public Health Service 


The determination of natural background 
radiation in our atmosphere is useful because 
exposure levels from natural radiation can 
be used as a base for comparative evaluations 
of exposures from artificially produced radio- 
nuclides. Natural radioactivity in surface air 
is attributed to a number of unstable nuclides 
other than those produced by man. The earth’s 
crust contains trace amounts of uranium and 
thorium that occur naturally and which decay 
through a series of their daughter products. 
These decay products of uranium and thorium 
are introduced into surface air through their 
rare gas daughters, radon (radon-—222) and 
thoron (radon—220), which in turn continue 
to decay through the uranium and thorium 
series, respectively. The radon and thoron con- 
tent of air depends on the escape of these rare 
radioactive gases from the earth. Concentra- 
tions depend on prevailing atmospheric con- 
itions such as ambient temperature, humidity, 
and pressure, and on soil conditions such as 
moisture, porosity, and temperature. 

Most of the natural radioactivity in surface 
air is due to radon and its daughters. Thoron 
and its daughters contribute much less because 
of thoron’s short half-life and hence, a lower 
effective diffusion rate from the soil. 

Radiological Health Research Activities, Re- 
search Branch, Division of Radiological Health, 
Public Health Service, performs a continuous 
daily sampling program at Cincinnati for 
radon, thoron, and gross beta fission product 
concentrations in surface air. The airborne 
particulates, which include the daughter prod- 
ucts of radon and thoron, are collected con- 
tinuously on a membrane filter surface at a 
rate of approximately 1.2 cubic meters of air 
per hour. 

Radon-—222 concentrations are determined 
from alpha measurements made immediately 
after the sampling period (24 to 72 hours) 
has ceased. Radon-222 (a.m.) concentrations 
have been corrected for any radon-220 daugh- 
ter interferences. Radon—222 (p.m.) concentra- 
tions are derived from alpha measurements 
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made in the afternoon (3 p.m.) approximately 
7 hours after the new sampling period has 
begun. These values are from the same filters 
that are counted at 8 a.m. the following day. 
Radon-—222 (p.m.) concentrations are uncor- 
rected for any radon-220 daughter inter- 
ferences. Radon-220 concentrations are de- 
Taste 1—SURFACE AIR RADON (Rn™), THORON 

(Rn®), AND FISSION PRODUCT BETA CONCEN 

TRATIONS, AT CINCINNATI, OHIO, MARCH 26 
APRIL 20, 1962 


Rn Rn*2 Rn Beta 
End of sampling period 8 a.m. 3 p.m. activity 
upc/ms puc/m* r IT Mh m* 
March 2¢ . 100 an 
27 1K) tM) 
28 630 Oo | 14.69 
2. 200 si) { it 
30 240 120 
April 2 110 $4 
3 120 $ 
4 110 (H ; 
1 





termined from alpha measurements made on 
the sample used to evaluate the corrected 
radon—222 (a.m.) concentrations, but are 
counted 7 hours after the sampling period has 
ceased. Reported values are corrected to the 
time of removal of the filter. The gross beta 
activity of airborne particulates, when meas- 
ured several days after sample collection, is 
due principally to artificially-produced fission 
products. 

The data are computed by an electronic 
data processing system which is programmed 
for thirteen four-week periods per calendar 
year. The data for the period March 26—April 
20, 1962 appear in table 1. 


REFERENCE 


Setter, L. R. and G. I. Coats “The Determination of 
Airborne Radioactivity,” American Industrial Hy- 
giene Association Journal, 22: 64-69 (Feb. 1961). 
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Radioactivity Measurements In Surface 


Near The 80th Meridian (West) 
March 1962 


U.S. Naval Research Laboratory 


Radioactivity measurements of surface air 
samples collected at various sites near the 80th 
Meridian (West) have been made since 1956. 
Sampling locations are shown in figure 1. This 
program is operated by the U. S. Naval Re- 
search Laboratory (NRL) with the coopera- 
tion of interested agencies of the United States, 
Canada, Ecuador, Peru, Bolivia, and Chile, 
which make the actual sample collections and 
forward them to NRL for analysis. Partial 
financial support of this program is provided 
by the Division of Biology and Medicine, U.S. 
Atomic Energy Commission. 

The sampling procedure involves drawing 
air continuously for a seven-day period at a 
rate of approximately 1200 cubic meters per 
day through high efficiency filters, 8 inches in 
diameter, using positive displacement blowers. 
After a sample is removed, it is forwarded im- 
mediately to NRL for assay of gross beta 
activity two weeks after collection. 


FIGURE 1.(right)—ATMOSPHERIC RADIOACTIV- 
ITY SAMPLING STATIONS NEAR THE 80TH 
MERIDIAN (WEST) 
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UCT BETA ACTIVITY (ppc/m?) 


MEASUREMENT OF SURFACE AIR AT STA- 


TIONS NEAR THE 80TH MERIDIAN (WEST), MARCH 1962 
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tant north and south of the equator. 
Dash indicates sample was not received. 


The fission product concentrations in air 
during March 1962 are presented in table 1, 
and the radioactivity profile along the 80th 
Meridian (West) for the same month is shown 
in figure 2. Radioactivity concentrations in the 
Northern Hemisphere are not appreciably dif- 
ferent from those existing in March 1959 dur- 
ing a similar period of heavy stratospheric 
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TaBLeE 1.—FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, MARCH 1962, NRL* 
Average concentrations in wuc/m? 
Punta Puerto Anto- Chacal- Guaya- Mira- San Mauna Wash- |Moosonee,) Thule, 
Day Arenas, | Montt, Santiago,| fagasta, taya, Lima, quil, flores, Juan Loa, , Miami, ingtor Onta Green- 
Chile Chile Chik Chil Bolivia Peru Ecuador | Panama rom Hawaii” | Florida LD. ( Canada land 
Canal 
Zone 
0.028 0.026 0.028 0.034 0.109 0.698 2.68 7 6.08 4.34 8 
0.13 {8 
4 
e 
0.011 0.032 0.047 0.144 0.318 3. St ; 6.8 10.3 
0.147 
0.02 
14 
0.008 0.020 0.033 0.079 0.027 0.193 0.304 2 
17 
1k 
_ 0.013 0.030 ).034 0.073 0.017 0.077 18 1.92 3. 68 
24 2.78 
I 
2. 
29 7 0.014 0.030 0.039 0.068 0.014 0.098 0.158 3.20 6.08 R O2 
21] 
Weighted 
iverage 0.014 0.027 0.037 0.100 0.023 0.127 " 2. R4 7 9} 
* The average concentration determined from a given sample is placed at the center of a rectar which indicates the length and dat t ¥i t l 
Station averages for the month were determined by weighting the sample averages according to the number of da f 
the sampling period occurring in March 1962. 
Mauna Loa data has been included for comparison with Chacaltaya, Bolivia. Both are high elevation statior 21 


fallout of debris from the U.S.S.R. Arctic tests. 
There is clear evidence that some of the radio- 
Arctic into the 
Southern Hemisphere; however, activity levels 
there than in 1959 
March 1962, there had been no contribution of 
debris from U.S. tests since held in the tropical 
regions of the Pacific Ocean. 


activity from tests does pass 


were less because, as of 
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National Air Sampling Network 
First Quarter 1962 


Division of Air Pollution, Public Health Service 


The Public Health Service developed its 
National Air Sampling Network in 1953 to 
secure basic data on the nature and extent of 
air pollution throughout the United States, and 
to detect trends in levels of pollution with re- 
spect to time, location, population density, 
climate, and other factors associated with air 
quality. 

The current basic network consists of 103 
sampling stations operating every year in 66 
large cities and 37 nonurban areas. In addi- 
tion to these every-year stations, 126 cities 
have stations which operate every other year. 
Thus, there are 229 sampling stations in all, 
of which about 166 are active in any given 
year. A list of National Air Sampling Network 
Stations appeared in the May 1960 issue of 
Radiological Health Data. 

The network stations are manned by co- 
operating Federal, State, and local agencies. 
Twenty-four hour samples of suspended par- 
ticulate matter representing approximately 
2000 cubie meters of air are collected on glass 
fiber filters on a bi-weekly random sampling 
schedule. The analyses of these samples in- 
clude the measurement of total quantity of 
suspended particulate matter, the organic mat- 
ter soluble in benzene, and gross beta radio- 
activity. Selected samples are analyzed also for 
nitrates and sulfates, and for a number of 
metals. 


Gross Beta Activity in Air 


Gross beta activity data by states, for the 
years 1953 through 1958, were submitted by 
the Division of Radiological Health, Public 
Health Service, in testimony before the Joint 
Committee on Atomic Energy Hearing on Fall- 


out from Nuclear Weapons Tests (Vv), Volume 
I, May 1959, pages 173-185. Subsequent data 
have been published quarterly in Radiological 


Health Data beginning with the October 1960 | 


issue. First quarter 1962 data are presented 
in table 1. 


Gross Beta Activity In Precipitation 


During 1959 a precipitation collection and 
analysis program was established by the 
Weather Bureau Research Station in Cincin- 


nati, Ohio, and the National Air Sampling } 


Network. The collection stations are located at 
Weather Bureau offices or airport stations. 
Monthly composite samples of precipitation are 
collected at 30 stations (see figure 1) and 
forwarded to the Network laboratory for 
analysis. A list of these precipitation collec- 
tion stations is given below. Samples are 
analyzed for total solids and a large number 
of metals and nonmetals. In addition, samples 
representing 85 percent or more of the total 
precipitation recorded at the collecting stations 
are analyzed for fission product gross beta 
radioactivity if a large enough volume remains 
after the requirements for the chemical analy- 
sis have been met. First quarter 1962 data are 
presented in table 2. 
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TaBLeE 1.—FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, NASN, FIRST QUARTER 1962 


{Concentrations in wuc/m 





Station location Station location 
Number of Number of 
samples | Minimum | Maximum) Averags salt 


ume 


Birmi im Ala . 7 3.8 13.0 R.4 | 
at. { ile Ala 7 2.3 16.6 i | M 
lata 





: Anchoragt Alask f 3.1 11.1 7.3 M ep 
ical t. Woronzof Alaska* 6.3 17.¢ ).3||Saginaw M 
(960 ; k Canyor Ariz* 7 3.8 93.8 13.5|\ Mir Do Mint 
rs St. Pau Ml g 
nted : na ( Ariz* 7 7.5 x 13.7 
oenix Ariz 6 Q { 1 f Jack ' \f 
4 7 8.8 5 ] ck { il M 
Rock A f 5.2 f Kansas (¢ M 
4 ( Ark* 1.7 l Ss sna ym ( Mi 
t Lou M 
( 2 4.4 ) 2 
) ( 7 4.1 2 8 G er Nat Pk M . 
( f | i i 41] 
) , 17 
Ca 7 1.4 11.2 | 
Ua t &.2 1.2 } ( 
( 2.6 
Ca 7 2.8 10 7 RiiT 
and rhe ( I 6 f 15. 7 \ te } 
the ta Barbara 6 5.5 21.4 11:31|Coos C 
cin- | 1.2 9.1 | 
ling ) int East Or 
1 at Co! 7 * 13 7.1/0 wark 
ons. lave mn 7 ) . 
I i 3.1 /.1)| Albuquerque 
are 4 ‘ — :, - : ; County 
and I v 3 8 6.9 1.91 Cape \ cent ) 
for ishington D." 6 2 12 7.0)|Glen Cov 3 | 
at ee t] $3] t] Tat Vermen | N:3 z - 
are | ee oe 8c a1 10:2|| Rochester 
iber Atlant G 7 90 10.8 6.2 roy 


ples ; pe Hatt eC 
otal , Haw 7 3.2 on tak N. ( - 
ions 


I st Idaho 7 2.0 11.1 6.1)/W ( : 
eta Butte Count Idaho* { 3.7 11.8 8.2 
° Ak ( 
11ns j ( ig I] f 1.f ) & WiCir it ( 
Cicero [hh 7 4 10.4 Cleve d Oo 
aly- Peoria I 7 ' 711\Colu 0 
pringfield lil 6 5.3 1.2 7.2\|D ( , 
are I ( ° 
I t (Chieago I l 1 1.2 6.5 5.4/5 f s) e 
I ANS Vile Ir » > i i 2) 
Fort Wayne I 1 2.0 7.1 5.81/ You te 2 . 
rary In 7 3.5 ) 6.7 
Indianapol Ind 7 7.3 12.7 8.6) ok ( * 
Montg é Co Ind* 7 6.4 L10,f 8.4 County 
Oklahoma ( ' Ok 
; Clayton County lowa* 6 5.1 1! 8 Tulsa oO 
Des Moines lowa 6 2.5 ».7 f 
and Corry Count: Oree* 
idio- Kat uss ty Kansa 7 1.4 l s t Portiand Ore ‘ 
. VW t Kansa f 3.7 16.1 8.4 
ling = Cla Cour 
rene Louisville Ky 5 4.7 13.8 8.3|| Harrisburg 
I ter 
} n I L f 2 25.7 2i\1 vce 
Lake ( L 7 2 “ Pitt | 
w Orlear | 7 2.8 ] 8 | Rea 
Wilk I 
’ \ Nat Pk M é 7 2.7 13.9 8.1 
ind Main 6 3.3 11.1 6.7|| Loquillo Mtns P. R* , 
San Juan P. R° 
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Lynn M 7 1.3 17.1 6.2)) Gore v 
Qu y Ni 7.2 lf l 8 'R i ° 
Somerville Ma 7 7 17.¢ 10.8 ( 
? gfiel Ma 7 1.4 ll ) 


Jata 








<r 


2 TN A a eS a EY 


MER CA NR 








as 





we 


— 








PABLE | FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, NASN, FIRST QUARTER 1962 
[Concentrations in uwuc/m®) 
tation locatior Station location 
Number of Number of 
samples | Minimum} Maximum) Averags samples | Minimum | Maximum 4 verage 
( ri int State City or cou State 
I k Hill S. D* 6 4.6 14 9.2|| Danville Va 7 f 14.5 9.7 
Forest Norfolk Va... 7 5. 14.9 9.9 
1x Fa 8. D : f 3.7 11.0 7.1)|\Shenandoah Va* 6 8.3 12.9 10.2 
Nat Pk 
( tanooga Ie 7 2.8 9.4 ) 
Memp! Penn 7 3.7 12.8 8.9||Clallam County | Wash* 4 2.1 8.2 3 
Nashville renn ( 1.2 20.6 10.1) |Seatth Wash 6 3.¢ 10.5 fe 
Tacoma Wash $ 1.9 14.3 ¥.3 
Ark lexas*. 5 6.9 13.1 10.0 
County Charleston W. Va 6 3.3 11.2 8.1 
Corpus Christ rex 7 2.4 17.6 9.2}| Huntington We Vas . 7 10.7 7 
Dalla lex 7 5.0 18.0 0.4 
Fl Paso rex f 8.7 21.0 14.0}| Door County a os 5 2.4 it 5.4 
Ft Wort! lex 7 3.6 15.7 8.9||Milwaukee Wis_. 6 3.4 7.9 4.7 
Housto lex 7 2.8 16.1 8.5)| Racine Wis at See 5 1.f 6.9 3.7 
Sa Antor | ‘ a 14.7 6.0 
Waco | Tex 6 2.9 14,2 | 8.5||Cheyenne Wyo..... 6 1.3 21.5 1.4 
| Yellowstone Pk Who. 6 4.7 20.8 11.4 
Salt Lake City | ne 6 a 11.9 | 7.3 - —— 7 . 
| | i ES ER = 7.5 
Burlington Vt 6 3.9 m3 7.3 
Orange County | Vt* 6 4.4 | 6.8 | 5.6 
| | 
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FIGURE 1—NATIONAL AIR SAMPLING NETWORK SAMPLING STATIONS, 
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TaBLeE 2.—FISSION PRODUCT BETA ACTIVITY 





Station 


Montgomery, Ala... sadeaeaeaaies 
Santa Maria, Calif_- 
Tampa, Fla ae 
Chicago (Midway), Ill. - 


Lake Charles, La. 
Nantucket, Mass = 
Sault St. Marie, Mich... 
St. Cloud, Minn 


Columbia, Miss... -- 

i *} & Aa 

Cape Hatteras, N. C-. 
Cincinnati, (Airport), Ohio_..-- 


incinnati, (WBRS), Ohio 


Philadelphia, Pa 

Charleston, 8. C. 

treenville, 8. C 

Nashville, Tenn. .-- . ewe 
Sterling, Va. (Washington, D. C. 
Tatoosh Island, Wash.......-- 


Alabama: Montgomery 
California: Santa Maria 
Colorado: Grand Junction 
Florida: Tampa 
Idaho: Pocatello 
Illinois: 
Chicago (Midway Airport) 
Chicago (O’Hare Airport) 
Louisiana: Lake Charles 
Maine: Caribou 
Maryland: Silver Hill 
Massachusetts: Nantucket 


July 1962 


PRECIPITATION COLLECTION 


January 
puc/liter puc/m? pyc 
444 51,500 
314 14,500 
eo 557 1,800 
156 17,800 
304 32.500 
eoeceee- 1054 40. 5K 
We 189 2.500 
559 > 600 
| 
| — om 
759 42.500 
iontmdnnaia 418 23,800 
861 96, 400 
ieacealaietai | 383 59.000 
| 40 17.900 
eo | 631 92. 400 


Michigan: Sault Ste. Marie 
Minnesota: St. Cloud 
Missouri: Columbia 
Montana: Glasgow 
Nebraska: Grand Island 
Nevada: Las Vegas 
New York: Albany 
North Carolina: Cape Hatteras 
Ohio: 
Cincinnati (research station) 
Cincinnati (airport) 


IN PRECIPITATION, FIRST QUARTER 1962 


February March 
liter uuc/™m prari t rer" I 
204 10,500 12 231.000 
120 23 , 200 
| um) 
33 28 OOO 27 2 4) 
20 51,000 
s) 4 Ul 
14 5, 401 
35 14,7 » ; y 
43. 33, 400 OS 
- 14¢ 
272 WM - 
RA 10. SOx wu 
4h 20 SUK 2 
— 144,000 
416 th HM 4 258.0) 
5 18.80 ) 
400 37 , 200 
300 22 , SOK ] 


STATIONS 


Pennsylvania: Philadelphia 
South Carolina: 
Charleston 
Greenville 
Tennessee: Nashville 
Texas: 
Brownsville 
San Angelo 
Amarillo 
Virginia: Sterling 
Washington: Tatoosh 
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SECTION I.—FOOD 


Radionuclides In Institutional Diet Samples 


January 1961—-February 1962 


Division of Radiological Health, Public Health Service 


The determination of radionuclide concen- 
trations in the diet constitutes an important 
element of an integrated program of environ- 
mental radiation surveillance and assessment. 
In recognition of the potential significance of 
the diet in the total picture of environmental 
radiation, the Public Health Service in 1961 
initiated its Institutional Diet Sampling Pro- 
gram. This program is being administered by 
the Division of Radiological Health with the 
assistance of the Service’s Division of En- 
vironmental Engineering and Food Protection. 

The program is designed to estimate the 
dietary intake of radionuclides in a controlled 
population group ranging from children to 
young adults of school age. Initially, the pro- 
gram consisted of sampling diets in eight in- 
stitutions, but it has since been expanded to 
include 20 boarding schools or institutions, geo- 
graphically distributed as shown in figure 1. 
Institutions selected include both exclusive, 
well-funded boarding schools to orphanages 
with severe economic limitations. Each institu- 
tion (sampling point) is located in a com- 
munity participating in the Pasteurized Milk 
Monitoring Program and the Drinking Water 
Analysis Program. The analytical data from 
these two activities are used to supplement 
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the findings from the Institutional Diet Sam- 
pling Program. 


Sampling Procedure 


In general, the sampling procedure is the 
same in each case. Each sample represents the 
edible portion of the diet for a full 7-day week 
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FicuRE 1.—INSTITUTIONAL DIET SAMPLING 
LOCATIONS, FEBRUARY 1962 


(21 meals plus soft drinks, candy bars, or 
other in-between snacks obtained by duplicat- 
ing the meals of a different individual each 
day). Each institution supplies one total 7-day, 
21-meal diet sample each month. Meals are 
frozen following collection. On completion of 
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the total sample, it is packed in dry ice and 
shipped by air express to either the South- 
western Radiological Health Laboratory at Las 
Vegas, Nevada, the Southeastern Radiological 
Health Laboratory at Montgomery, Alabama, 
or the Northeastern Radiological Health Labo- 
ratory at Winchester, Massachusetts. Samples 
usually range in volume from 6 to 16 liters 
and weigh from 8 to 20 kilograms. 

A record of the components of each meal and 
the approximate meal weight is maintained 
by the institution’s dietician. This record and 
a menu are sent in with each sample. 


Analytical Program 


Total weight, ash, and moisture determina- 
tions, as well as stable calcium and potassium, 
are obtained by conventional gravimetric or 
spectrophotometric methods. Phosphate deter- 
minations are made by colorimetric technique. 
Calcium and phosphorus determinations were 
included in the analytical program because cal- 
cium or phosphorus compounds may have an 
effect on the uptake of important bone-seeking 
radionuclides such as strontium—89 and 90. 

The radionalysis program is designed around 
three basic procedures: (1) gamma spectros- 
copy, (2) chemical separation of strontium—89 
and 90 with subsequent counting, and (3) total 
radium analysis. In the absence of interference, 
other than naturally-occurring radioactive po- 
tassium (K*°), minimum detectable concentra- 
tions for the gamma scan on a per-kilogram 
basis are: [*', 10 uyuc/kg; Cs*’, 5 uye/ke; 
and Ba‘, 10 uue/kg. Approximate minimum 
detectable concentrations for Sr*® and Sr® are 
5 and 1 puc/kg respectively. The minimum de- 
tectable concentration for total radium during 
1961 was about 5 uuc/kg and has been reduced 
to 1 pue/kg beginning with the January 1962 
data. 

Total radium is determined by ashing, sepa- 
ration, and coprecipitation of radium and 
barium sulphate or chromate. After transfer 
to planchets, alpha activity is measured by an 
internal proportional counter with an appro- 
priate delay for checking ingrowth of radium 
daughters. The total radium technique is a 
practical screening indicator. Other naturally 
occurring radionuclides may contribute to the 
reported total radium values. The bone dose 
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calculated by assuming radium-—226 at about 
30 percent of the total radium is therefore a 
moderately high value. Future plans call for 
the acquisition of special equipment to perform 
specific determinations of radium—226. 

Data Treatment 

Tables 1 through 4 present the dietary in- 
take data expressed on a per-day basis from 
the beginning of the program in January 1961 
to February 1962. These four tables group the 
data as follows: (1) total weight, water, and 
ash; (2) calcium, phosphate, and potassium; 
(3) strontium-89, strontium-90, and _ total 
radium; and (4) iodine-131, cesium—137, and 
barium-—140. 

Certain of the radioanalyses are reported 
by the laboratories as being non-detectable 
(ND) or “less than” (<) a specified value. 
For this reason, special treatment of the data 
was required for the calculation of meaningful 
averages. The data prior to September 1961 
was treated differently than that after Sep- 
tember due to the arrival of fresh fission 
product activity sometime after September 15, 
1961, from the U.S.S.R. nuclear test series, 
which began September 1. 

During January-September 1961, _ stron- 
tium—89, iodine-131, and barium—140 data, 
when presented as being ND, were assumed to 
be equal to zero for averaging purposes. The 
half-lives of these three radionuclides are suf- 
ficiently short so that they would have de- 
cayed to insignificant amounts during the test- 
ing moratorium. On the other hand, cesium—137 
has a sufficiently long half-life and was aver- 
aged with its full “less than” values. 

During September 1961—February 1962, 
strontium-—89, iodine-131, and barium—140 
data, when presented as being “less than” 
were assumed to be equal to the full “less 
than” values when averaging. All other data 
(strontium—90, total radium, and cesium—137), 
whether before or after the resumption of 
testing, were assumed to be equal to the full 
“less than” value when averaging. 

The placement of a “less than” sign (<) 
in front of an average was dependent upon the 
following rule: If the sum of the “less than” 
values is equal to or greater than 20 percent 
of the total sum, the true average is assumed 

(Continued on page 242) 
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January 1961 


Tot al 
weight Water 
kg lay | kg/day 
| 

4 

1.01 

1 45) 

1.4 


TABLE 


February 1961 


| 
weight Water 
day kg/day 





TOTAL WEIGHT, WATER AND 


[Based on 7-day 





March 1961 


Total 


Ash | Weight Water Ash 
gm/day | kg/day kg/day | gm/day 
2.58 
13 4 16 U 
2.08 
17.6 24.0 
1.73 
18.4 
1.88 
22.7 21.0 
1.08 
10.3 11.3 
2.44 
21.7 | 26.4 
| " 
| 
, 63 
9 
17.8 10 ¢ 
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ASH OF INSTITUTIONAL DIET SAMPLES 


composite samples] 


April 1961 May 1961 


Total 
weight 
kg/day 


Water | Ash 
kg/day gm/day 


Water 
kg/day 





1.71 1.71 
1.31 1.31 
14.3 
1,69 2.97 
~ 2.23 
17.6 
1.85 1.59 
19.1 
1.59 
2.28 1.7 
l 
25.1 
1.45 
1.( 
2.47 2.3 
54 
2.41 2.1 
24.1 
2.07 1.91 
] 1.52 
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June 1961 ) 
Total rotal 
Ash weight Water } Ash weight Water As 
gm/day kg/day kg/day gm/day kg/day . 
1.7 
14.3 7.4 
1.39 2.¢ 
4 
2 g 7) 
1.35 1.68 
17.0 . 7 
15.7 
2.8 
l ‘ 
».4 { 
2.47 2 
1 & 
2.4 
21.8 1 
Is.4 7 


90° 
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TaBLe 1.—TOTAL WEIGHT, WATER, AND 


[Based on 7-day 





August 1961 September 1961 October 1961 
P . | . | 
Total Total | 
ht Water Ash weight Water Ash weight | Water Ash 
* kg/day gm/day keg kg/day | gm/day kg/day | g/day | gm/day 
| | 
| | ' 
1.63 
14.7 
t ) 1.36 
l 71 1.14 
4 2 ) 14.9 
2.438 1.04 
2 2.U8 1.47 
29.1 24.5 19.4 
2.24 
1.61 
{ 
7 iY 
; 2.4 13.7 
- 0 
1 Of 
1.2 
19.7 
27.1 
1.2 1.32 
; " t} 47 
15.1 11.3 13.1 
1.82 
1.20 
17.7 
y & 2.73 
1.90 1.97 1.97 
25.1 6.4 25.7 
» 2 5 
LAS l fy 2 23 
21.4 27.1 33 
Ss 1.97 1.96 
4 1.50 1.4 | 
18.2 20.4 1.5 
hipment or sampling errors. 
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day composite samples} 
, November 1961 December 1961 
Total Total 
weight Water Ash weight Water Ash 
: kg/day kg/day gm/day kg/day kg/day gm/day 
2.24 1.87 
1.37 1.37 
15.7 20.7 
; 1.56 1.36 
1.16 | 1.10 
29.6 10.9 
= — . a ie nonin 
1.70 | 2.24 
1.26 | 1.79 
17.0 22.4 
1.43 
9.85 
3.7 ° | 
¥ 1.34 1.73 
0.96 1.21 
4.3 | 16.9 
2.01 | 2.21 _ 
1.53 1.70 
16.1 20.0 
in 5 -s 
1.53 : 
1.19 
16.9 
) - | ; 
| | 
i | 
: 2.36 
1.13 
24.4 
».73 
1.97 
30.0 
1.45 1. 2¢ 
1.11 RQ 
13.1 11.¢ 
2 1.87 
l 1.33 
Zo .\ 19.1 
2.70 2 12 
1.34 1.49 
) 2 x 
2.48 1.77 
2.04 1.19 
19.8 14.1 
2.38 2.30 
| 1. Bf l 623 
| ‘ 26.3 23.0 
‘ 2.00 1 87 
2.02 1.37 
20.3 17.9 


— July 1962 


ASH OF INSTITUTIONAL DIET SAMPLES 





Continued 


January 1962 


Total 
weight Water Ash 
kg/day ke/day gm/day 
1.16 
U.50 
10.4 
1.86 
1.1 
13.0 
1.79 
0.51 
17.3 
2.20 
1.63 
17.6 
1.85 
1.41 
17.3 
1.89 
1.4 
17 l 
1.67 
oF 
1.98 
l 
1.4 
15.4 
1 1. 
2.20 
: 
2.44 
1.67 
' 13.4 
1.98 
1 4 
3.17 
2.47 
1.92 


Total 
weight Water 4 
ke/day kg/day gm/day 


2.01 
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TasBLe 2.—CALCIUM, PHOSPHATE AND 








[Based on 7-day ' 
January 1961 February 1961 March 1961 } 
Ca POs K Ca POs K | Ca POs K 
gm/day gm/day gm/day gin/aay gm/daay gm/day gm/day gin/day gm/day 
A " = 
f 
‘ } si 
I \ 
; 1.54 1 ; 
( 08S 1.50 
; a 
' l 1.64 3 
' I , 
1. 
A 3.84 
I} 
0 
I 
; 
' } 21 
1.9 2.98 1.31 
MI 
; 
e ‘) 
: 47 
9 1.88 l 4 
i Lot 1.44 
, V 7 1.2 
f 2.21 2.37 
' ' AY ) 54 0.89 } 1.09 
’ 2.18 3.81 4.1 , 
1.65 2.34 2.31 | 
fe | | | 
il soaaianens 
4 a | colle 1. 
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Data 





POTASSIUM CONTENT OF INSTITUTIONAL DIET SAMPLES 


composite samples] 





April 1961 





Ca PO« K | Ca POs K Ca POs K 
gm/day gm/day gm/day | gm/day gm/day gm/day gm/day gm/day gm/day 
| 
—_ | 
0.99 | 0.99 2.36 
3.84 3.84 9.74 
2.40 2.40 2.21 
1.08 1.84 | 4.47 
3.84 8.32 4.79 
1.68 3.86 | 2.08 
— _ noes - encanta a . 
- a a 
<aiaiemeeamnenniieh ee Sees SO a 
1.19 | 0.90 1.31 
4.68 4.44 3.66 
2.76 2.50 1.96 
- 0.90 — 
| _— 4.14 
_ 2.51 
ihiiaiaincean . eaeieul — ~~} ~~ —_ 
| = 
se 
| a Lo 
1.39 | 0.82 1.61 
5.69 3.57 8.77 
2.74 2.04 | 4.50 
— aa a 
7” : 
-_ ——EE —E - | — — - = —E = 
iad * 
| — 
—_ au» . - : | — - 
- - 
» 0.73 0.99 
b 2.94 | 3 28 
b 2.43 2.00 
1.51 1.29 1.60 
6.14 | 5.41 6.54 
3.26 | 2.21 2.93 
? 
— — — = — | 7 ——— - 7 — 
_ | i; = 
—_ — ' 
| 
| | 
1.13 1.14 2.01 
6.66 | 5.61 | 53 
4.34 2.80 3.16 
| 1.21 | 1.08 | 1.62 
5.14 4.78 6.33 
2.86 2.59 | 2.69 
J 








May 1961 





June 1961 





July 1962 
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PHOSPHATE, AND 


[Based on 7-day 


K 


gm/day 


.03 


1.86 
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, 














reese — 7 ~~ - 


Jata ' 


POTASSIUM CONTENT OF 


mposite samples] 


Ca POs K 
gm/day gm/day | gm/day 
| 
0.¢ 
3.30 
an 
+.4 
1.29 
6.80 
2.64 
0.83 
4.01 
2.0 
0.76 
3.238 
1.86 
a4 


3.34 
2.91 
0.93 
3.71 
2.28 
44 
6.00 
3. 86 
1.39 
6.35 
4.58 
6 
3.25 
2.28 
1.39 
“ 
3.238 
1.81 
3.57 
4.49 
7; 
4¢ 
82 
81 
1. 1¢ 
4.84 
4 


July 1962 


INSTITUTIONAL DIET SAMPLES 


December 1961 


Ca PO« K Ca 


| i " 
gm/day | gm/day gm/day | gm/day 
| 
0.97 ». 5 
5 OR 
2.96 
0.34 49 
2.88 
2.03 
1.54 
5 47 
3.58 
0.96 1.00 
4.18 
2.43 
0.73 1.93 
4.6 
3.14 
| 
ini 
] 4 
1.24 
1.27 
| 
1 
l 
87 
0.57 ( ] 


inte 


1.11 1.84 


0.94 1.04 


Continued 


4.57 
4.14 

; 
: 


3.8 

43 

t 
4.4 
4.4 


SD 
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a! ee es Ue 


FA -~ Re 





January 1961 | February 1961 
Station location | ~] ee Ee ae i. ee oe ee 
Sr Srv Total Ra | Sr # Sr Total Ra 
Myst day uuCc, day uuc, day | uuc day | MEC day } ppc day 
on — \- —— 
Alaska a_ | 
Palmer = 
- | 
fornia 
Los Angelés 5.4 
| 2.6 
Colorado 
Denver 3.4 10.6 
2.3 ®, 
Florida 
lar pa 
Georgia 
Atlanta — 
Hawall | 
Honolulu - _— 
Lllinois - 
Chicago — - 
Ohlo - | - 
Cleveland — - 
| —_ 
Louisiana | . 
New Orleans = - 
on ‘ , = insite ieiceataieaniaaaaitinaniiigel _|- " — “ me 
Massachusetts -— - 
Boston —_— — 
* | 
- = = — —EE —EEE _ = —EE = 
Missouri | | 
St. Louis 13.3 | 13.1 
| 6.0 7.3 
Montana . 
Helena ~- - 
Nebraska 
Omaha - | — 
New Mexico - 
Albuquerque _— 
New York ND ND 
New York 6.9 2.7 
<2.9 <2.9 
Tennes ¢ 
Men pois | — _ 
Texas - . ND 
Austin — 8.7 
<4.6 
Utah - 
Salt Lake City - 
Virginia = 
Norfolk - 
Was! ton | _ 
Seattle 12.6 
- 3.7 
| — 2 _ a 
Averages ND | ND 
7.9 &.8 
<3.7 <3.8 


| 








* Dash indicates no sample collected. 
N D indicates concentration is below the minimum level of detection. For averaging, “* 
* Data discarded because of sample leakage in shipment, or sampling errors. 
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and Ra 


[Based on 7-day 


TABLE 3. 


oe a 
Sr, or 


March 1961 | 


j 


Sr8 Sr% Total Ra | 
puc/day | uuc/day uuc/day 
3.4 | 
6.0 
] 
2.6 
12.6 | 
‘ND 
Q 4 j 
3.0 | 
vasa | 
4.1 
ND 
5.0 
<2.9 
ND 
10.4 
<3.6 
if 2.1 
ND 
5.8 
<5.4 


ND” is assumed to be equal to zero. 
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—_ 











day 
| 

—| 

+: 





| 
| 

| 
a 
~ ' 
~ | 


Data 








CONTENT OF 


ymposite samples 








INSTITUTIONAL DIET SAMPLES 
April 1961 May 1961 June 19¢ 
: a Pas pes ‘paw | - —" | a 
Srv Total Ra sre | Sr% Total Ra | Sree Sr? i Tota i iOtal ha 
uuc/day uuc/day puc/day puc/day | puc/day | ppc/day uuc/day | yue/day puc/d ‘ \ ‘ 
4 4 . 
] 
l l 
a ND DD ) 
2.9 4 7 
ND 
$ 
7.4 
l j 
ND VD 
ND ND } 
10.4 .3 { 
7 h 
9 3 8 
6.f 11.8 
> ND ND ) 


July 1962 





PEAR ree 


ORT tS ES 6 ge A 


Sta tion location 


California 
Los Angeles 


Colorado 
Denver 


Florida 
lrampa 


Hawali 


Honolulu 


Bosto 
Mi 
M : 
He ; 
Ne Sk 
{ 1G 
Mex 
N vy York 
Naw ¥ kk 
Tenr t 
MM nm} 
t 
\ 
| 
{ 
\ " 
Wa ) 
AV i 


® Dash indicates no sar 
> ND in 


Data discarded becausi 
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collec 


licates concentration is below the minimun 


of sar 


Opi 


Y 


ted 


>ND 


ND 


August 1961 


10.4 


1 level of detection. 


. leakage ir 
ne ieakage i 


1 shipment 


September 1961 


Total Ra Sree Sr 
puc/day Mec day uuc/day | 
a 
5.1 
6.7 
8.0 
ND 
5.1 
<3.7 
. — . 
c 
ND 
56 
H.t 
NJ ) : 
7.4 
10 
tod 
6.0 
ND 
QF 
Ht 
For averaging ‘‘ND”’ is assumed to 


uc/day 


TABLE 3. 


5.3 
9.1 | 
<1l1.1 
<7.6 
<3.7 
<8&.9 
c | 
' 
Cc 
3.4 
<7.9 
9.3 
qy 
<6.4 | 


be equal to zero 
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October 1961 


Sr®*’, Sr®° and Ra 


(Based on 7-day 


| 


Sr% | Total Ra | 
Mpc day auc day 


8.9 
1.6 
1.4 | 
11.0 
12.9 | 
1.7 
15.1 
<10.0 
7.1 
<5.7 
10.3 
<7.9 
14.3 
7.9 
Y 
29 9 
5.7 
coll 
4 





— 


ee 








es 











ita 














CONTENT OF INSTITUTIONAL DIET SAMPLES 


omposite samples 


November 1961 








Sr Sr Total Ra 
uuc/day puc/day puc/day | 
4.7 

6.3 
21.€ | 
9.1 | 
10.6 | 
10.6 | 
29 °°} © — | 
5.€ 
<5.7 
15.0 | 
5.7 
<5.7 
7.7 | 
4.6 
24.3 
5.6 
“7.2 
| 
—_ | 
ss | 
$0.0 | 
18.3 
<10.0 
13.4 
3.f 
<7.1 
1 = 
142.8 
15.1 
<10.0 
. 92.1 
11.4 
11.4 
13.1 
14.3 
12.4 
| - 54.8 se 
10.9 
| <8.2 


July 1962 





December 1961 





1.3 
1.6 
8.6 
2.9 
».U 
> 0 
<6.4 
164.2 
10. 
2.8 
2.3 
UV. 
| 76.6 
4.3 


Total Ra 
uc day 


6.9 


Continued 


January 1962 


My day 


Total Ra 
upe/day 


Fe W52 
Sre Total Ra 
uuc/day upc /day suc /day 
f 7 
) 
42.1 
) 
mF 
122.8 
i) 
10.7 


~] 








_ =~ 


ee a es 





TABLE 4.—I[", Cs? 


AND Ba* 


[Based on 7-day 


March 1961 


tatior at i 7 = - ns - 
[is Cs'8 Ba'* [3 Csi? Ba'é [18 Cs'8 Ba'é 
uuC/ day puc/ Gay puc/ aa upc/ aay puuc/ day uuc/ day uuc/ aay wuc/day | puc/day 
Alaska a 
Calhlornia ND VND 
Los Ange + fie <12.9 
ND ND 
Colora °ND ND ND 
LD : l <9.1 16.7 
ND ND ND 
I 5 
I i 
(reo! ND 
Atia ; 10.0 
Ly 
riay 
H 
Il 
( be 
t) 
Lou ] 
M 
\ ND YD ND 
13.7 1.4 
\D ND ND 
M , > 
A 
\ 
: ‘ ‘ 
New ND ND YD 
2.1 5.7 
ND ND ND 
i 
Vi 
l ND ND 
A 12.1 2.1 
ND ND 
{ 
Wa ND ND 
8.9 1.4 | 
ND ND 
A ND ND ND 
| 
| 2 8.9 <14.0 i 
ND ND ND 
| 
* Da ites no sample collected. 
' af ) indicates concentration is below the minimum level of detection. For averaging ‘“‘N D”’ is assumed to be equal to zero 


ita discarded because of sampling errors or sample leakage in shipment. 
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Balt steinioainiae : ‘siecle = — aa 
, CONTENT OF INSTITUTIONAL DIET SAMPLES 
7-day i , 
omposite samples] 
April 1961 May 1961 
) kd pec ; | ree. merry 
= } pa Cs187 Ba! ps Cs37 | Bat ps 
5 puc/day puc/day puc/day puc/day uuc/day | wupc/day puc/day 
ND ND ND 
6.6 6.6 | 
ND | ND | 
"ND | ND | ND 
16.9 | 104.0 | 
o ND | ND | 
aa oe ee — us : 
| eel | 
ND | ND | ND 
25.0 } <9.3 | 
ND | ND | 
oes a — 1. = eset - 
— ND 
_ 25.7 
— ND 
ee — ee aan oe 
- 
Sere a ae, ee ee oe 
} a 
= - | | 
~ ND 4 — ND ; — : sa ND 
9.1 37.4 
ND ND 
a 
= 7 
| | 
° ND ND 
S 20.0 
' ° ND 
, | . | 
" | ND ND ND 
<21.4 <10.7 
ND ND 
| — — 
) _ . 
oon = | 
| —_ 
Siemans a ae 
. ND | ND | ND 
| <12.0 47.4 
ND ND 
ND ND : | ND 
<15.2 32.6 
ND ND 
' 


July 1962 








June 1961 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 
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TE Work eT 8 or tee 


er 





Alaska 
Pa 
( fornia 
I Ang 
( 
‘ 
ey 
F] 
(?e0r 
At 
Haw 
He l 
Tl! 
( | 
0 
( 
Lo | 
‘ . ) ’ 
| 
Ma 
B 
M ] 
Mont : 
H 
New M 
\ ] ] 
\ 
uf 
vi 
\ 
\ 
W 
AY 
‘*D i sampl yllected 
ND te . ntration is below 
D led iu i Samy l 
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TABLE 4.—I[! 


August 1961 September 1961 


Bal* [13 Cs'87 Ba! 
upc/day upc/day upc/day upc/day uuc/day | pyuc/day 
| 
a 
ND <19.¢ 
2.1 19.6 
ND <19.6 
ND <24.8 
4 <12.4 


ND < 


ND <11.4 


ND <11.4 
e 
ry 
e 
c 
ND 
i2.9 17.1 
ND <12.5 
ND 27.3 
2.9 13. 
YD 7.3 
| 
ND 4 
t 45.1 
ND <22.6 
ND 19.7 
<3.8 18.8 
ND 19.7 | 
evel of detection. For averaging ‘ ND” is assumed to be equal to zer 
le leakage in shipment. 


0 


Radiological Health 





{Based on 7-day 


October 1961 


ps Cs Ba! 
day uuc/day ppc/day 
} 
16.3 
41.1 
<16.3 
13.6 
hH 7 
<13.6 
19.4 
9.7 
19.4 
22.8 
90.0 
22.8 
Ds 
15.0 
KR 
RRS 
~5.09 
<17.1 
98.5 
23.6 
<20.0 
27.1 
27 1 
<27.1 
12.9 
6.4 
<12.9 
R.5 
25.0 
18.1 
27.1 
13 .f 
27.1 
20.6 
38.3 
20.6 
a 
20.8 
19.7 





1 Cs"? AND Ba 











Data 





Bals 


-day 











CONTENT OF INSTITUTIONAL DIET SAMPLES—Continued 


wsite samples 


December 1961 


| | 
| | 
T (187 Bal4 [3 | Csi Bal [3 
uuc/day J be lay muc/aay Jf lay upc/day Uk ay 
ce <18.7 171 
67.3 28 .f 
44.9 18.¢ 
15.6 <13.6 <18.5 
7.9 <6§.8 
15.6 13.6 
7.! 67.1 
SF 22.9 
<17.0 22.9 
2 4 
178 
14.3 
t <17.1 <18.6 
<7.1 “Rf 
£12.9 17.1 
40.3 44.3 <22.0 
3.3 39.8 
20.1 99.8 
mF 


18.6 
<18.¢ 
-) 4 17.1 
12.1 
<22.8 
— 
“7 2 
19.8 
4.3 <12.9 11 
<79 <6.4 
14.3 12.9 
$2.8 18.° 91 
10.7 l 
22.1 Q 
R14 21.4 24 
7.2 21.4 
49.7 17.7 | 
2.4 17.7 
y 
" 29 8 - 
47.7 22.8 
S 25.4 19 


July 1962 


uary 1962 
( Balt 
. ; 
t 
1.4 
47 
18 
29 8 
44 
) 
18 
12.9 
18 
41.4 
7 
] 
8.4 
} 
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Py ria y, ~_ 
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» ek * {ob ‘an 
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Li tiiti 


| 


* Indicates the true average 
is significantly less than 
the plotted value. 
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FIGURE 2.—RADIONUCLIDES IN INSTITUTIONAL 
DIET SAMPLES—STATION AVERAGES 


to be significantly less than the calculated 
average. In such cases a “less than” sign pre- 
cedes the average to denote this. 


Radiation Protection Guide Comparisons 


During the 14-month period reported, the 
dietary intake of strontium—90 ranged between 
0.7 and 17.4 puc/day with an average value of 
7.5 wuc/day. The average lies within the lowest 
Radiation Protection Guide (RPG) limit of 
the Federal Radiation Council of 0 to 20 
uuc/day for strontium-—90 and the maximum 
at the bottom of Range II (20-200) (1,2). 
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The dietary intake of total radium ranged 
between <1.1 and 29.7 wuc/day with an aver- 
age of <6.1 ypuc/day. Assuming the radium- 
226 component of the total radium activity is 
at least 30 percent, the intake of radium-—226 
via the diet probably exceeds the Range I level 
of the RPG (0 to 2 uuc/day for radium-226). 


Following the resumption of nuclear weapons 
testing in the atmosphere in 1961, iodine-131 
dietary intake increased from non-detectable 
to a station high of 228.5 uuc/day with an 
average during the reported 14 months of 
<14.5 ypuc/day. This average was in Range II 
of the iodine-131 RPG (10-100 puc/day) while 
the one month high at one station was in 
Range III (100-1000 puc/day). The May 1962 
RHD contains a discussion of environmental 
radiation protection standards which should 
be referred to for an understanding of the 
RPG (2). 

The variation in strontium-90 and total 
radium contents could not be attributed to the 
presence of any specific diet item, even though 
attempts were made to document the diet items 
by menu as served at the sampling point. Com- 
parison of the total diet intake levels of stron- 
tium-—90 with those previously reported for 
milk confirms previous estimates that the milk 
may account for approximately one-half of 
the dietary intake of the radionuclide. 


REFERENCES 


(1) Federal Radiation Council, “Background Material 
for the Development of Radiation Protection Stand- 
ards, Report No. 2,” Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
(September 1961). 

2) Chadwick, Donald R. and Conrad P. Straub, “Con- 
siderations in Establishing Radiation Protection 
Standards for Radioactivity in the Environment,” 
Radiological Health Data, III: 159 (May 1962). 
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Strontium—90 Content of the Diet of Children and Juveniles in the 
Federal Republic of Germany During 1959 ' 


D. Merten and E. Knoop, Physikalisches Institut der 


Bundesforschungsanstalt fiir Milchwirtschaft, Kiel, Germany 


The following tables present the results of 
assays conducted in the Federal Republic of 
Germany for strontium—90 in the diet of chil- 
dren and juveniles during 1959. 

Data appearing in tables 1 and 2 were ab- 
stracted from the report, “The Strontium—90 
Content of the Diet of Children and Juveniles 
in 1959,” by D. Merten and E. Knoop, Physi- 
kalisches Institut der Bundesforschungsanstalt 
fiir Milechwirtschaft, Kiel, Germany, for the 
United Nations Scientific Committee on the 
Effects of Atomic Radiation. This abstract was 
prepared by Dr. Merten. 

Estimates were made of the average daily 
intake of strontium—-90 by children through 
the chief categories of food, i.e., bread, po- 
tatoes, vegetables, fruits, and milk. The figures 
given were divided into age groups from 0 to 
20 years. Data on the specific activity of the 
individual products were obtained from various 
investigations and were completed by taking 
data from the literature. The figures for food 
consumption used for estimating the daily in- 
take of strontium—90 by children and juveniles 
through their diet were taken partly from 
publications and partly from the results of an 
inquiry into the dietary habits of 2,000 
children. 

Generally speaking, it has been found that 
the amount of strontium-—90 offered in food 


TaBLeE 1.—MEAN CONTAMINATION OF THE DIET OF CHILDREN AND JUVENILES IN GERMANY 
[Concentrations in gue Sr*°/gm Ca 
Mother's Kraut’s Diet in a Diet of e itary Diet ina 
Age grou] milk Artificial recommended children’s and secondary boardi Normal” 
irs feeding feeding diet ! home school children =ho of adults 
0-1 7 10.9 
1-3 10.8 
4-t 11 Q.f 
7-10 11.7 13.6 13.3 
pee -_— _ _ — ————— — — —] — ——$_$_$_—_—— ; _ — 
Female | Male Female Male Female Ma Fem le \ 
11-14 12.2 12.8 14.2 14.7 14.4 14.0 12 l 
15-20 12.7 13.2 17.3 14.5 15.5 13.! 13.4 13 





increased at a rate corresponding to the in- 
crease in consumption due to age. On the aver- 
age, the total amount of strontium—90 in- 
creased from 8 pyc/day in the age group of 1-3 
years to 13 yuc/day in the group 15-20 years, 
i.e., by some 60 percent. Departures from these 
figures may be explained by differences in the 
qualitative and quantitative compositions of the 
diet due to different environments. The amount 
of strontium—90 offered is strikingly low in the 
case of breast fed infants. 

A slight increase in the average contamina- 
tion of diet (Sr®/gm Ca) with age is also 
found. The reason for it is to be found in 
the change in the quantitative composition of 
the diet with increasing age. The consumption 
of products which are relatively low in calcium, 
such as cereals and potatoes, increases while 
the consumption of calcium-rich products, 
especially milk, remains the same. 

The mean contamination of food in the age 
groups examined was 13.6 puc Sr®°/gmCa. This 
value is in good agreement with the results 
obtained from a direct determination of the 
mean contamination of the “normal” diet of 
adults. In this case the value obtained was 11.5 
uue Sr°’/gm Ca. This result shows that there 
is no significant difference between the con- 
tamination of the diet of children and juveniles 
and that of the diet of adults. 





‘Recommended dietary allowances, by individual articles of food,” Prof. Kraut. 





* Abstract prepared by Dr. Merten. 
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SECTION 


Radionuclides in Pasteurized Milk 
February 1962 


Division of Radiological Health 


Iit—MILK 


Division of Environmental Engineering and Food Protection 


Public Health Service 


Milk monitoring has been conducted by the 
Public Health Service since early 1957, when 
the first program was established to develop 
suitable sampling methods and radiochemical 
analytical procedures. Raw milk was initially 
selected for investigation. During this pro- 
gram, it became evident that a broader sam- 
pling program was necessary—one more di- 
rectly related to the milk consumed by the 
population. The result was the initiation, in the 
first quarter of 1960, of a pasteurized milk 
sampling program designed to provide data 
representative of the milk consumed in selected 
municipalities. Both programs were reported 
concurrently until June 1961 to permit com- 
parison of the differences between the earlier, 
limited, milkshed sampling results and those 
of the new program. 

Raw milk sampling results reported for June 
1961 in the November 1961 Radiological Health 
Data (RHD) were the last regular publication 
of such data. A summary discussion of the 
raw milk sampling program in the December 
1961 RHD presented the gross relationship be- 
tween fallout and the occurrence of fission 
products in milk as determined from this study. 

During February 1962 the surveillance of 


246 


pasteurized milk was conducted at 61 stations 
(shown in figure 1) with the cooperation of 
State and local milk sanitation agencies who 
ship samples to the PHS Southeastern and 
Southwestern Radiological Health Laboratories 
for analysis. The former analyzes samples 
from the 30 states generally east of the Mis- 
sissippi River, and the latter analyzes samples 
from the western states. Publication in RHD 
follows about four months after sample col- 
lection because of time required for shipment, 
processing, decay-product buildup, data com- 
pilation, and publication procedures. 

The current program emphasizes (1) meas- 
urement of the levels of radioactivity of sam- 
ples of pasteurized milk consumed by the public 
in various regions of the country, and (2) pro- 
vision of at least one sampling point within 
virtually all states and additional points when 
indicated by widely varying conditions of the 
milk supply or the need to cover large popula- 
tion groups. Each sample is composited in 
proportion to the volume of milk sold by those 
plants supplying not less than 90 percent of a 
city’s milk supply. Prior to September 15, 1961, 
this composite sample was taken from one 
day’s sales per month and was as representative 
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FiGuRE 1—PASTEURIZED MILK AREA SAMPLING STATIONS, FEBRUARY 1962 


of a community’s total supply as could be 
achieved under practical conditions. Since Sep- 
tember 15, the sampling schedule has been 
accelerated. 

During February 1962, sampling on a weekly 
basis was performed at most stations. All sur- 
veillance data is subject to continuing review 
and evaluation to observe unusual patterns or 
concentrations which may require immediate 
attention and adjustment in the pasteurized 
milk sampling program operation. Further at- 
mospheric nuclear testing may require an im- 


mediate re-evaluation and readjustment of the 


sampling frequency and analytical schedule for 
this program. 

Iodine—131, cesium—137, and barium—140 are 
determined by gamma scintillation spectros- 
copy, while strontium-89 and strontium—90 
are determined following radiochemical sepa- 
ration. The minimum levels of detection for 
strontium-89, strontium-90, iodine-131, ce- 
sium—137, and barium—140 in terms of puc/liter 
are 5, 1, 10, 5, and 10, respectively. 

In the last two issues, RHD published graphi- 
cal average monthly concentrations of stron- 
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tium-90 in pasteurized milk from 12 selected 
cities of the monitoring network. This month, 
another eight cities are similarly treated in 
figures 2 and 3. 

Figure 4 shows the February 1962 stron- 
tium-89 and_ strontium-90 concentrations 
plotted on an outline map of the United States. 
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Still evident, as during December and January, 
is the strontium—89 pattern of nearly non- 
detectable concentrations in the Northeastern 





and North Central States, low concentrations 
in the West, and higher concentrations in the 
South. This pattern, apparently, is due to the 
practice of feeding cattle during the winter on 
silage harvested prior to the resumption of at- 
mospheric nuclear weapons testing while South- 
ern dairy cattle were feeding on pasture con- 
taminated by relatively fresh fission products 
containing strontium—89. While strontium—90 
concentrations have increased at scattered lo- 
cations in the South, the network average has 
remained nearly constant. 

Table 1 presents a summary of all available 
analyses for February 1962. These data are 
an average of weekly samples in most instances. 
When radionuclides are not detectable, one- 
half the minimum levels of detection are used 
for averaging. 
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Area 
City 
Montgomery 
Palmer 
Phoenix 
Little Rock | 
Sacramento 
Francisco 
) ver 
tford 
W ington 
\ lington 
Tampa 
Atianta 
olulu 
Idaho Falls 
| igO 


lianapolis 


D Moines 
W ta 
| ville 


Boston 
Detroit 


Grand Rapids 


Minneapolis 


KRSOL 
Rapid City 
K is uty 
st. Louis 
I na 
( ina 
chester | 
ton 


Albuquerque 


Buffalo 
New York 
Syracuse 
Charlotte 
Minot 


Cincinnati 
Cleveland 
Oklahoma City 
Portland 


Philadelphia 


Pittsburgh 
San Juan 
Providence 
Charleston | 
_hattanooga 


Memphis 
Austin 

Dallas 

Salt Lake City 
Burlington 


Norfolk 
Seattle 
Spokane 
Charleston 
Milwaukee 


Laramie 
. 


Network average 


TABLE 1—RADIOACTIVITY IN PASTEURIZED MILK, FEBRUARY 


[Average radioactivity concentrations in uuc/ liter 


D.C 


Fla 
Ga 
Hawaii 
Idaho. 
Ill 


Ind 
lowa 
Kans 
Ky 
La 


Maine 
Md. 
Mass 
Mich 
Mich 


Minn 


Miss 
8. D 


ad 


22444 Za44Z 


Tenn 
Tenn 
Tex 
Tex 


Four 


qual 


* Average based on two months. 
NS indicates no analysis made. 
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SECTION IV.—WATER 


National Water Quality Network 


January 1962 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network op- 
erated in cooperation with State and local 
agencies and industrial organizations, com- 
menced operations in October 1957. By the end 
of January 1962, 105 sampling stations were 
submitting water samples for analyses. These 
stations are located on major waterways used 
for public water supply, propogation of fish 
and wildlife, recreational purposes, and for 
agricultural, industrial, and other uses. Some 
of these stations are on interstate, coastal, and 
international boundary waters, and waters on 
which activities of the Federal Government 
may have an impact. Ultimately, a total of ap- 
proximately 300 stations will be in operation. 
Radioactivity is not yet being reported for 
a few of the more recently established stations. 

Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some deter- 
minations are taken weekly, others monthly, 
and for some, continuous composite samples 
of 10 to 15 days are obtained. 

Gross alpha and beta measurements are 
made on both suspended and dissolved solids 
(strontium—90 on the total solids only) in raw 
surface water samples. The levels of radioac- 
tivity associated with dissolved solids provide 
a rough measure of the levels which may be 
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found in treated water, where such water 
treatment removes substantially all of the sus- 
pended matter. Naturally-occurring radioactive 
substances in the environment are the source 
of essentially all of the alpha activity. The 
contamination of the environment from man- 
made sources is the major contributor to the 
beta activity. It should be noted that with the 
cessation of weapons testing for a period of 
three years, the beta activity in most raw 
surface waters generally had approached a 
level attributable solely to natural sources. 
Natural beta activity can be two or three times 
the natural alpha activity based on the pres- 
ence of the same nuclides. Since the resumption 
of nuclear weapons testing in the atmosphere, 
increased radioactivity of surface waters has 
been observed. 

For the first two years of the Network op- 
erations, beta determinations were made on 
weekly samples. Alpha determinations were re- 
ported generally on composites of more than 
one weekly sample. Since January 1959, a por- 
tion of each sample from all stations in the 
Network has been composited into a three- 
month sample for measurement of stron- 
tium—90 concentration. 


Beginning January 1, 1960, the frequency of 
beta determinations varied depending on the 
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FIGURE 1.—NATIONAL WATER QUALITY NETWORK SAMPLING STATIONS, JANUARY 1962 


status of each particular station. For the first 
operating year of each new station, analyses 
were being conducted weekly. Weekly analyses 
were to be continued indefinitely for all sta- 
tions which may be affected by waste dis- 
charges from nuclear installations. Semi- 
monthly determinations (on composites of 2 
or 3 weekly samples) were conducted for sta- 
tions which still showed some beta activity 
above background. Monthly determinations 
(on composites of all samples received from a 
station during the month) were conducted on 
samples from streams where beta activity was 
at background levels. 

Beginning January 1, 1960, the frequency of 
alpha determinations also was changed. For 
the first operating year of each new station, 
analyses were to be done weekly. At some sta- 
tions on the Colorado and Animas Rivers de- 
terminations were done on weekly samples or 
semimonthly on two-or three-week composites. 
The remainder of the stations were scheduled 
so that each made one gross alpha determina- 
tion per month. 

Following the resumption of nuclear weap- 
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ons testing in the atmosphere by the U.S.S.R., 
the gross beta and alpha determination sched- 
ules were altered. Since September 1, 1961, 
gross beta determinations have been made on 
all samples collected. Since October 1, 1961, 
gross alpha determinations have been made 
on one sample from each station each month, 
unless there is evidence of alpha activity in 
excess of background levels. In the latter in- 
stance, an alpha determination has been made 
on a weekly or bi-weekly basis, depending on 
what is considered the norm for a particular 
station. 

All data reported in table 1 represent the 
average of all data reported for the periods 
indicated. The reported strontium—90 data are 
the results of determinations on three-month 
composite samples for the quarter ending in 
the month shown. 

Additional information and data may be ob- 
tained from the following sources: 


National Water Quality Network Annual Compila- 
tion of Data, PHS Publication No. 663, Water Years 
1957-58, 1958-59, 1959-60. Public He alth Service, 


Division of Water Supply and Pollution Control, 
Washington 25, D. C. ° woe 


251 





CT Ie Bae ec? 








RADIOACTIVITY IN RAW SURFACE WATERS 


Average concentrations in uyc/liter 


Quarter ending 


dept. 30, 1961 


January 1962 


Strontium-90 Beta activity Alpha activity 
Total suspended | Dissolved Potal Suspended | Dissolved rotal 
0.3 
0.3 17 34 51 l 13 14 
4 
2.3 114 164 4 63 67 
83 2 125 5 
0 39 109 2 0 2 
2 39 64 <1 x 8 
0.4 73 43 116 2 ) } 
7 17 ) 
16 53 ) ) 
4) 74 ) 0 
27 tn 5 
} WH) 12 l 25 
l s “0 ] 7 7 
t 24 ) l 7 5 
23 7 4 10 12 
f i 14 0 ) 
1.1 7 663 733 ) l " 
*0.¢ 8 332 390 ) l l 
2 1] 135 
1.2 t 2 l l l 
».4 ll 2 st ) ) 
l 25 Se l l 
4 17 2 72 i ) 4 
i ) 
+4 24 638 l 0 l 
i 17 51 0 
2 ) 2v l l 2 
*0.¢ 7 17 0 ) ) 
0.4 ) ) 18 
7 13 0 0 ) 
] l U l 
2 2 14 Ae ) ) 0 
7 13 ) 0 0 
0.2 17 30) 47 ) 0 0 
4 23 45 68 0 ) 4y 
3 43 78 4 l 5 
10 lt 2 4 0 ) 
7 21 38 l l 2 
1.1 s4 i 138 2 ) 2 
0.9 8 18 26 l 0 l 
2 15 17 0 0 0 
Ut 2 15 17 U 2 2 
22 34 56 0 2 2 
s 0.8 68 26 U4 0 2 2 
> 33 SH yA <7 2 
4 +1 35 126 i l 5 
2y 27 5 4 l 5 
118 46 1f4 3 0 3 
14 19 l 2 3 
} 10 13 0 4 4 
0. lI 26 36 l 4 5 
] 24 32 0 5 5 
is $3 51 T 7 7 
bat 42 100 
89 38 27 ll 6 17 
1.4 47 31 78 ] 2 3 
0.4 f 23 29 0 0 0 
i 49 62 l 35 5 
- 0.4 
2 26 18 44 l 0 l 
0.4 37 21 58 l <1 l 
43 18 61 2 l 3 
1.1 80 25 105 5 l 
OS 75 143 l <1 
78 32 110 s s 16 
20 14 34 l 0 l 
14 23 37 l 0 l 
7 12 0 0 0 
10 ll ) 0 0 
128 48 176 U l l 
1.0 40) 39 88 l l 2 
8 22 30 l 0 l 
") 4 ; & ll 
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TaBLeE 1.—RADIOACTIVITY IN RAW SURFACE WATERS 


Average concentrations in uuc/liter 


Quarter ending 





Sept. 30, 1961 January 1962 
Station Strontium-90 Beta activity A y 
Tot l Suse l¢ D Vv i , 

Fl Paso, Tex-.- - lil Aa ee eS mee a2 42 74 | 

Laredo, Tex ae é : f 18 24 

Brownsville, Tex ‘ 14 2¢ } 

yanoke River: John H. Kerr Resr. & Dam, Va en 37 21 58 
Sabine River: Ruliff, Tex-- , . 47 } LO 
San Juan River: Shiprock, N. Mex : aad 20 7 57 <1 
st. Lawrence River: Massena, N. Y . 10 12 22 
Schuylkill River: Philadelphia, Pa 5 . ke ll 23 $4 — 
savannah River: 

North Augusta, 5. ‘ . 38 ie) 7¢ 

Port Wentworth, Ga : 0.4 20 2 4 l l 

enandoah River: Berryville, Va " . 26 41 l l 
nake River: 

Wawawai, Wash_..._. . lied 3 14 ‘ 

Payette, Idaho : 13 2 4 

ith Platte River: Julesburg, Colo 0.7 

juehanpva River 
Sayre, Pa peweves 2 0.9 18 y ; 
Conowingo, Md { ; 23 Zs 
nessee River: 

Lenoir City, Tenn , : = - f 2 } 2 

Chattanooga, Tenn... ‘ : , 0.f 34 $4 83 l 0 l 

Bridgeport, Ala 7 18 2 ‘| ( 

*ickwick Landing, Tenn ; 33 53 86 <1 ) <1 

mbigbee River: Columbus, Miss 111 13 { ; 

ickee River: Farad, Calif. 9 10 19 <1 | 
Wabash River: New Harmony, Ind 224 57 2s 5 3 * 
Yakima River: Richland, Wash x 0.4 } l 19 <1 | l 
Yellowstone River: Sidney, Mont-- ear , : - s 24 2 l 6 | 7 

* April-September strontium 90 data. 
‘Report on National Water Quality Control Network,” Straub, C. P., L. R. Setter, A. Goldin, and P. F 


submitted by Dr. F. J. Weber, Chief, Division of Hallbach, “Strontium-90 in Surface Waters,” Jour- 


tadiological Health, PHS, at the Joint Committee nal of the American Water Works Association, 52: 


° ° 75a Timne 106 
on Atomic Energy Hearings on Fallout from Nuclear S a r eg phe SL Bal “Radioactivit P 
r ae - we - 4s _ é ». 4s axker, LaqgIOACTIVILY O 
Weapons Tests, 1: 167-169 (May 1959). etter, ~~ Sue ee yy ek a 
: : ‘ ‘ : Surface Waters in the United States,” Radiological 
Setter, L. R., J .E. Regnier, and A. Diephaus, Health Data. 1: 18-31 (Oct, 1960). 
“Radioactivity of Surface Waters in the United Straub, C. P., “Significance of Radioactivity Data,” 
States,” Journal of the American Water Works Journal of the American Water Works Association. 
Association, 51: 1377 (Nov. 1959). 53: 704 (June 1961). 
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External Gamma Activity 


April 1962 


SECTION 


Division of Radiological Health, Public Health Service 


Daily 


measurements 
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of 


gamma 
radiation are made at stations of the Radiation 
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V.—OTHER DATA 


at three feet above the ground surface. April 
1962 data reported in table 1 are characteristic 
station observations which in 
recent years have defined the range of normal 
background values. 


of individual 


Minneapolis 


Jackson 


Pascagoula 
Jefferson City 
Helena 


Lincoln 
Concord 


ent 
a) 


r or 
Santa Fe 
Albany 
Buffalo 
New York 
Gastonia 


Bismarck 
lon ’ 


EXTERNAL GAMMA ACTIVITY, APRIL 1962 


Station location 


Radiological Health Data 











oril 
stic 

in 
mal 





ENVIRONMENTAL LEVELS OF RADIOACTIVITY AT 
ATOMIC ENERGY COMMISSION INSTALLATIONS 


The U.S. Atomic Energy Commission re- 
ceives from its contractors quarterly reports 
on the environmental levels of radioactivity in 
the vicinity of major Commission installations. 
The reports include data from routine monitor- 
ing programs where operations are of such a 
nature that plant perimeter surveys are re- 
quired. 

Various summaries of the environmental 
radioactivity data for 18 AEC installations 
have appeared in Radiological Health Data 
since November 1960. Summaries follow for 
Feed Materials Production Facilities (Third 
and fourth quarters 1961) and Pinellas Penin- 
sula Plant (calendar years 1960 and 1961). 

The measured concentration of a _ radio- 
nuclide in air and water may be compared 
with the Maximum Permissible Concentration 
(MPC) of that nuclide as recommended by the 
National Committee on Radiation Protection 
and Measurement (NCRP)*. For the environ- 


Feed Materials Production Facilities 
Third and Fourth Quarters 196] 


Malinckrodt Chemical Works 


Weldon Spring, Missouri 


Environmental monitoring results at the 
Feed Materials Production Facilities (FMPF), 
Weldon Spring, Missouri, are expressed in spe- 
cial uranium microcuries since uranium ore 
concentrates constitute the primary feed ma- 
terial. As defined in the National Bureau of 
Standards “Handbook 69,” the units of con- 
centration in this report are based on a curie 
of recently extracted uranium equal to the sum 
3.7 x 10'° d/s from U-—238, 3.7 x 10° d/s from 
U-234, and 9 x 10° d/s from U-235. 

Process chemical wastes and other process 
residues are permanently retained in storage 
facilities located at both the site and two stor- 
age sites located adjacent to the Lambert- 
St. Louis Municipal Airport and at a quarry 
near the Missouri River (see figure 1). The 
plant process sewer, which carries the remain- 


July 1962 


ment near an AEC installation, the applicable 
MPC’s are one-tenth of the occupational MPC 
values for continuous exposure given in Na- 
tional Bureau of Standards “Handbook 69.” 
The MPC values applicable to the following 
reports are given in table 1. 


TaBLeE 1.—SELECTED ENVIRONMENTAL MP¢ 
VALUES PERTAINING TO AEC INSTALLATION 
REPORTS IN THIS SUBSECTION 


Environmental MPC’s 
Line | Radionuclide or mixture 
no. of radionuclides Water Air 
pec liter uc /T 
l Uranium (natural 20 ,000 2 
4 Tritium oxide (H’.O 3.000.000 200.000 
3 Tritium gas (H 10,000 ,000 


* The Federal Radiation Council has not published 
radioactivity concentration guides for uranium and 
tritium. 


ing water effluent from the operations into the 
Missouri River, is automatically sampled daily 
to permit continual measurement of any re- 
lease of uranium-bearing material into the 
river. Off-site water samples are also collected 
from lakes, creeks, and rivers located within 
the plant’s watershed. Air samples are collected 
on-site along the plant perimeter fence and 
on building roofs. 

Third and fourth quarter results and the 
annual summary data that follow indicate that 
the average release of uranium-bearing ma- 
terials from FMPF during 1961, as in the 
previous year, was substantially below the 
MPC for nonoccupational areas for natural 
uranium. The average uranium concentration 
found in off-site samples collected during the 
Fourth quarter 1961 decreased slightly from 
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y 0.189 3 0.029 
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URANIUM CONCENTRATIONS IN 


[Average concentrations in uuc/liter 


Third qua 


Sampling locations 


Process sewer, plant site 
Missouri River sampling points: 
Defiance, upstream _ 
Femme Osage junction, upstream 
Process sewer outfall 
U.S. Highway 40-61, north side 
U.S. Highway, 40-61, south side 
St. Louis City water plant intake 
St. Charles City water plant intake 


Plant off-site sampling points: 
Lake across from plant entrance 
Lake, east of plant - —- 
Lake, north of plant 
Lake, west of plant 
Dardene Creek, upstream 
Dardene Creek, Cottleville, 
Dardene Creek, St. Peters 
Dardene Creek, Kampville 
Schote Creek, upstream 
Schote Creek, downstream 
Plant surface drainage, west 
Plant surface drainage, north 


sridge _ 


Quarry off-site sampling points: 
Little Femme Osage (LFO), ! 
Branch, LFO, % mile upstream 
LFO, at quarry discharge culvert 
LFO, 14 mile downstream 

LFO, 144 mile downstream 


Airport off-site sampling points: 
Cold Water Creek, adjacent to site 
Drainage ditch, north of site 


mile upstream 
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during the third quarter. 
However, over the year a 1.7 percent increase 


samples collected 


is evident from comparison of percent MPC 
values for 1960 and 1961. 


A iy Mon itoring 


Monthly 


air samples are collected on-site 
along the plant perimeter and on building roofs 


by six high volume sampling pumps. During 
1961, monthly samples were also collected by 
three windmill sampling pumps located south- 
southwest, west, and north-northwest of the 
plant. Semiannual air samples are collected at 
four points on the perimeter of the airport 
storage site, and monthly air samples were 
begun during the first quarter of 1961 at the 
south edge of the quarry. Third and fourth 
Pinellas Peninsula Plant 
January 1960—December 196] 
General Electric Company 
St. Petersburg, Florida 

Environmental monitoring at the Pinellas 
Peninsula Plant (PPP) includes sampling of 
a single combined sewer effluent, several local 
dairv farms, and air, water, and vegetation 


obtained at locations suggested by meteorologi- 
cal conditions and radioactivity discharge con- 
centrations. With the exception of air, which 
may include tritium gas, the radioactivity con- 
tent in samples is tritium oxide 

No air 


hree 


samples were collected during the 
quarters of 1961. During 1960 and 





quarter air data are reported in table 2 and 
incorporated with review data in table 4. 


Water Monitoring 


In addition to daily samples from the plant 
process sewer, monthly off-site water samples 
are collected from lakes and streams located 
within the plant’s watershed, the Missouri 
River, and streams near the quarry at the 
points indicated in table 3. 


Previous Coverage in Radiological Health Data 


Periods covered Issues 

1959 and First Quarter 
1960 

Third and Fourth 
Quarters 1960 

First and Second 
Quarters 1961 


November 1960 
November 1961 


November 1961 


the fourth quarter 1961, air sampling revealed 
no detectable concentrations of tritium 
or tritium oxide. Occasionally the tritium con- 
centrations in the combined sewer effluent were 
detectable. There were no indications of tritium 
in milk, vegetation, or other water samples 
analyzed. 


gas 


Environmental monitoring data for both 
indicate that radioactivity discharges 
from the Pinellas Peninsula Plant have negli- 
gible effects on the environment. 


years 
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Figure 1.—LOCATION OF THE PINELLAS PENINSULA PLANT SITE 
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TaBLe 1.—TRITIUM CONCENTRATIONS AT THE PINELLAS PENINSULA PLANT 














1961 
Sampling details 1960 
First-third 
quarters Fourth quarter 
Plant sewer effluent TITIES TL ee AAT eI 235 | 166 58 
EN Se ES oO <110,000 | <110,000 <110,000 
pyc/liter ETE SEP RL Se TE aS EOP a 480,000 | 180 ,000 <110,000 
Surface water Number of samples (0-6 miles from plant)-.-.......................- 331 164 32 
ES ST ee ee ey eee <110,000 | <110,000 <110,000 
puc/liter Maximum concentration... _-- <110,000 <110,000 | <110,000 
Vegetation Number of samples (0-6 miles from plant 18 | 295 | 56 
BS III a isin nc ccnemninidem adn enttehaéemmunnsnamubedinineatl < 500,000 < 500.000 < 500,000 
puc/Kg a sae ec eininichdhneniietanalbipmaeal <500,000 | < 500,000 < 500,000 
Raw milk Number of samples (1-5 miles from plant)_-- 15 30 15 
Average CONCOMtEFALION . . .. .cccccccccccccccce <110,000 <110,000 | < 110,00 
puc/ liter Maximum concentration... -.- <110,000 | <110,000 | <110,000 
Air 
Tritium gas Number of samples (0-2 miles downwind from plant foie neuen ae 10 6 
(upc/m*) Average concentration. -. oe : nm <3,000,000 | — < 1,300,000 
Maximum concentration... nae : <3,000,000 | — <1,300,000 
r'ritium oxide Number of samples (0-2 miles downwind from plant Included in 10 _ 11 <2,000 
puc/m tritium gas 
measure- 
ments | 
Average concentrations a ee Pe ee ee <2,000 
Maximum concentrations.. « caidetiental _ <2,000 

















Reported Nuclear Detonations 


June 1962 


Since October 1961, summary information 
on all known nuclear detonations during the 
month preceding publication have been regu- 
larly reported in this section of Radiological 
Health Data. As the May and June issues of 
RHD inadvertently skipped numbers in the 
consecutive numbering sequence, the table be- 
low recapitulates all tests through March with 
revised test numbers, including tests conducted 
during June 1962. 

On June 9, 1962, Joint Task Force 8 an- 
nounced the temporary extension of the John- 
ston Island test area in the Pacific for the next 
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high altitude test in the megaton range because 
of the expected intensity of light from the 
detonation. 

The area remained circular in shape with the 
radius extended to 530 nautical miles at the 
surface, using Johnston Island coordinates 
(16° 45’ North, 169° 31’ West) as its center. 
The radius increased gradually to 1050 nauti- 
cal miles at 40,000 feet. This represented an 
increase of 60 nautical miles at the surface and 
350 nautical miles at 40,000 feet. The enlarge- 
ment of the Johnston Island area took effect 
on June 12. 
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REPORTED NUCLEAR DETONATIONS BY THE UNITED STATES, MARCH-JUNE 1962 
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UNITS AND EQUIVALENTS 
For the convenience of the reader, a selected list of units and equivalents frequently used in Radiological Health Data (RHD) 


is presented below. 








Symbol Name of unit Equivalents 
Piet etie-yuade count per minute 
GGhenrcseeanh disintegration per minute 
pelle ctteiniad taal i SE AS A A 1 ppc = 1 pe = 2.22 dpm 
DC. usta setae picocurie 
me/km?_.__._-- millicurie _ | SR eer ee ae 1 mc/km? = 1000 pwuc/m*? = 2.59 mc/mi* 
MP secdean che square mile 
MP wucienckaew ais square meter 
mn? Wicks ek n'eelile TET ee Se ne 1 m* = 1000 liters 
SUD. ccelies seve gram 
re. Jk eee RR ype Ci. 8 TR Se ae ES ae eae 1 kg = 1000 gm = 2.2 lbs 
puc /m? 
oT NORE Hl a Spas ples PNG dd bkdeab hadduddnda ata delectawus< precipitation: mm = ———— 
puc/liter 
wt fs. cach wee milliroentgen per hour 
MOP danke andl million electron volts 
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